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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent undesired switching of ^ 
a switching valve having a changeover valve. f 
SOLUTION: A three-way changeover valve 8 of ball type ^ ■ . - ^ 

switched among a vehicle height adjusting hydraulic cylinder 2 — -• - 1 . ■ ■ — j J 
and an oil hydraulic pump and a tank is set up. When this '^s. 6:*H&>^5 * 

_ . ... . .... . a7B'< Si v ''BaT^ _irV.~ 



changeover valve 8 is switched to a neutral position by manual 
operation of a switching lever 8a, the hydraulic cylinder 2 is 
interrupted from the oil hydraulic pump and the tank, a leak can 
be made almost zero. Except vehicle height adjusting time, the 
switching lever 8a is operated to the neutral position, a position 
fixing fixed cover 45 is set up from above this lever. In this way, 
the switching lever 8a can not be operated except the neutral 
position, to prevent undesired switching of the changeover 
valve 8. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydraulic power unit which generates a pressure oil, and the oil hydraulic cylinder which is 
prepared between the axle of a transit object, and a car-body frame, and adjusts the height of said car-body 
frame by the feeding and discarding of a pressure oil, The feeding-and-discarding means which carries out 
feeding-and-discarding control of the oil to said oil hydraulic cylinder by actuation by the side of said transit 
object, In the wheel shovel which has the car height adjusting device equipped with the accumulator as 
which it connects with said oil hydraulic cylinder, and the oil hydraulic cylinder concerned is operated as a 
suspension said feeding-and-discarding means The leveling valve which switches the feeding-and- 
discarding path of the oil to said oil hydraulic cylinder at the time of car height adjustment, The wheel 
shovel which has the car height adjusting device characterized by having the stop valve which switches said 
feeding-and-discarding path and said oil hydraulic cylinder to the location which intercepts / is open for free 
passage, and the holddown member which restrains said stop valve in a cutoff location. 
[Claim 2] The wheel shovel which has the car height adjusting device characterized by considering said 
leveling valve and said stop valve as unification in the wheel shovel which has the car height adjusting 
device of claim 1 . 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/^ 3/27/2006 



JP,2000-233622,A [DETAILED DESCRIPTION] 



Page 1 of 9 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wheel shovel which has a car height adjusting device. 
[0002] 

[Description of the Prior Art] In order for the activity car which moves by the tired wheel to have a wheel 
shovel etc. in the inclination of transit [ high-speed ]-izing and to raise more the degree-of-comfort nature of 
the operator at the time of high-speed transit in recent years, the activity car equipped with the suspension 
device between the car body and the axle is indicated by JP,6-278438,A. By this activity car, the left and 
right laterals of a car body are equipped with the oil hydraulic cylinder of a double-acting type, those bottom 
rooms are connected through piping, a diaphragm and an accumulator are formed in the middle of that 
piping, and pin association of each cylinder rod of an oil hydraulic cylinder is carried out at the axle, 
respectively. And according to such a suspension device, vibration of the axle at the time of transit is 
absorbed and decreased, and a degree of comfort at the time of transit is raised. In this activity car, the 
electromagnetic-control valve of 3 port 3 location of the spool type for car height adjustment is prepared, an 
oil hydraulic cylinder is expanded and contracted by change-over of this electromagnetic-control valve on it, 
and adjustment of a car height is enabled. 
[0003] 

[Problem(s) to be Solved by the Invention] By the activity car given [ above-mentioned ] in an official 
report, the spool type electromagnetic-control valve is used, and when not carrying out car height 
adjustments, such as the time of transit, in order to intercept an oil hydraulic cylinder from a hydraulic 
power unit or a tank, the electromagnetic-control valve is switched to the center valve position. However, 
since a spool type control valve has much leak at the time of neutrality, a possibility of changing a car height 
is during transit or a stop. 

[0004] By the way, when the weight balance before and behind a car changes with exchange of the 
equipment, car height adjustment is mainly performed, in order to maintain a car posture at fixed reference 
condition (for example, when a car body leans forward). Therefore, car height adjustment should be 
performed viewing posture change of a car by vehicle outdoor actuation, and it is difficult to tune a car 
height finely by actuation in the vehicle interior of a room. 

[0005] However, when the control lever of the control valve for car height adjustment is prepared in vehicle 
outdoor and actuation of a control lever is made to perform car height adjustment, when not carrying out car 
height adjustments, such as the time of transit, a control lever is operated by the impact from a road surface 
etc., and there is a possibility that a control valve may be accidentally switched in addition to a center valve 
position. Consequently, a car height will be changed un-wanting. 

[0006] The purpose of this invention is to offer the wheel shovel which has the car height adjusting device 

which prevents a switch of a control valve in addition to the time of car height adjustment. 

[0007] 

[Means for Solving the Problem] It explains with reference to drawing 1 -6 which show the gestalt of 1 
operation. 

(1) The oil hydraulic cylinder 2 which invention of claim 1 is prepared between the hydraulic power unit 13 
which generates a pressure oil, and the axle 1 of the transit object 81 and the car-body frame 87, and adjusts 
the height of the car-body frame 87 by the feeding and discarding of a pressure oil, It is applied to the wheel 
shovel which has the car height adjusting device equipped with the feeding-and-discarding means which 
carries out feeding-and-discarding control of the oil to an oil hydraulic cylinder 2 by actuation by the side of 
the transit object 81, and the accumulator 7 as which it connects with an oil hydraulic cylinder 2, and the oil 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/27/2006 



JP,2000-233622,A [DETAILED DESCRIPTION] 



Page 2 of 9 



hydraulic cylinder 2 concerned is operated as a suspension. And the purpose mentioned above is attained by 
■constituting a feeding-and-discarding means by the leveling valve 8 which switches the feeding-and- 
discarding path of the oil to an oil hydraulic cylinder 2 at the time of car height adjustment, a feeding-and- 
discarding path and the stop valve 8 which switches an oil hydraulic cylinder 2 to the location which 
intercepts / is open for free passage, and the holddown member 45 which restrains a stop valve 8 in a cutoff 
location. 

(2) Invention of claim 2 is characterized by considering a leveling valve 8 and said stop valve 8 as 
unification in the wheel shovel which has the car height adjusting device of claim 1 . 

[0008] In addition, although drawing of the gestalt of implementation of invention was used by the term of 
above-mentioned The means for solving a technical problem explaining the configuration of this invention 
in order to make this invention intelligible, thereby, this invention is not limited to the gestalt of operation. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the side elevation (part sectional view) of the wheel shovel with which 
this invention is applied. As shown in drawing 1 R> 1, a wheel shovel has a base carrier 81 and the 
revolving super-structure 83 connected with the upper part of a base carrier 81 possible [ revolution ] 
through the slewing gear 82. The working-level month equipment 84 (it is hereafter called the attachment) 
and driver's cabin 85 which become a revolving super-structure 83 from boom 84A, arm 84B, and bucket 
84C are prepared, and when an operator gets into [ the inlet port of a driver's cabin 85 ], in case it gets off in 
a discharge location (A location), the gate locking lever 86 operated in a lock location (B location), 
respectively is formed in it. The chassis frame 87 (it is hereafter called a frame), and the hydraulic motor 88, 
the transmission 89, the driveshaft 90 and tire 91 for transit are prepared in a base carrier 81, and the driving 
force from a driveshaft 90 is transmitted to a tire 91 through an axle 1 and 1'. With the gestalt of this 
operation, axle 1' on the backside is directly fixed to a frame 87, and the axle 1 by the side of before is 
connected with a frame 87 through the following suspension devices. 

[0010] Drawing 2 is the front view (view A Fig. of drawing 1 ) of the wheel shovel with which this 
invention is applied, and drawing 3 is drawing (view B Fig. of drawing 1 ) which saw from the base the 
wheel shovel with which this invention is applied. As shown in drawing 2 and 3, the right-and-left edge of a 
frame 87 is equipped with the bracket 3 of the pair estranged and arranged forward and backward, and the 
cylinder tube of the elastic oil hydraulic cylinder 2 is pinched rotatable between the bracket 3. Moreover, as 
shown in drawing 2 , the tip of piston rod 2a is connected with the axle 1 rotatable through the pin 92. the 
right-and-left edge of a frame 87 — on the other hand (drawing left-hand side) — **** — the end of a link 4 
is connected rotatable through a pin 93, and the other end arrives at the center section (on the center line CL) 
of the axle 1 through opening 87a prepared in the pars basilaris ossis occipitalis of a frame 87, and is 
connected rotatable through the pin 94. By this, a pin 93 is used as the supporting point, a link 4 is rotated 
like an arrow head and an axle 1 mainly moves up and down to a frame 87 within the limits of telescopic 
motion of piston rod 2a. Moreover, by the case, a pin 94 is used as the supporting point within the limits of 
telescopic motion of piston rod 2a, and an axle 1 rocks. 

[001 1] As shown in drawing 3 , the oil hydraulic cylinder 2 on either side is connected through piping 5, and 
the accumulator 7 is connected in the middle of the piping 5 (center) through piping 6. The directional 
selecting valve 8 to which the location is switched is farther connected to an accumulator 7 through piping 9 
by the manual operation of change-over lever 8a, and the directional selecting valve 8 is connected to the 
center joint 1 1 through piping 10. About the location restricted approach of change-over lever 8a which is 
the description of this invention, it mentions later by drawing 5 and 6. Moreover, the detail of a hydraulic 
circuit is later mentioned by drawing 7 R> 7. In addition, the hydraulic pump 13 and tank which are 
mentioned later are installed in a revolving super-structure 83 (refer to drawin g 1 ), at the time of car height 
adjustment, an oil hydraulic cylinder 2, an accumulator 7, etc. with which the pressure oil from a hydraulic 
pump 13 is set as the base carrier 81 through the center joint 1 1 are supplied, or an oil is discharged by the 
tank through a directional selecting valve 8 and a center joint 1 1 from an oil hydraulic cylinder 2. 
[0012] An accumulator 7 is the so-called diaphragm type which separates internal gas and an internal oil 
with diaphram, and has the about following descriptions as compared with the so-called bladder type 
accumulator which separates internal gas and an internal oil by Rada. That is, as for the diaphragm type, the 
whole has the circle configuration, and the height of a longitudinal direction is low compared with the 
bladder type. Moreover, what (this is henceforth called every length) a diaphragm type does not have 
constraint in a posture on the structure, and a longitudinal direction is turned in the direction of a vertical, 
and is arranged also for, and the thing (this is henceforth called every width) also for which a longitudinal 
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direction is turned horizontally and arranged are possible. On the other hand, a bladder type is difficult to ** 
• in using by carrying out every width on the structure. As shown in drawing 3 , with the gestalt of this 
operation, it carries by carrying out the accumulator 7 of a diaphragm type every width. 
[0013] Drawing 4 is the sectional view (IV-IV line sectional view of drawing 3 ) of a frame 87, and mainly 
shows the installation condition of an accumulator 7. As shown in drawing 4 , a frame 87 is fundamentally 
constituted by superior lamella 87b and cross-section horseshoe-shaped side plate 87c welded to right and 
left of the inferior surface of tongue of superior lamella 87b, respectively, and the oblong tooth space is 
formed between superior lamella 87b and side plate 87c. And cross-section [ of L characters ]-like (refer to 
drawing 3 ) bracket 87d is further welded to the inferior surface of tongue of superior lamella 87b, and leg 
material 40a united with the band 40 is concluded by bracket 87d with the bolt 41 . A band 40 is formed in 
the shape of an abbreviation C character, and the accumulator 7 is attached in the inside. A bolt 42 is 
inserted in the both ends of a band 40, the nut 43 is screwed in the bolt 42, when a bolt 42 is bound tight, a 
band 40 contracts and an accumulator 7 is fixed by this. In addition, the lifting and holding of the piping 5 
mentioned above are carried out to side plate 87c on either side through the piping holddown member 44. 
[0014] It is arranged without the upper limit section's being unable to project an accumulator 7 from 
superior lamella 87b of a frame 87 in the tooth space formed between side plate 87c on either side, and the 
lower limit section projecting from the lower limit side of side plate 87c. Namely, as for the accumulator 7, 
the all are settled inside the upper limit side of a frame 87, and the lower limit side. Thus, by arranging an 
accumulator 7, its fine sight improves while an accumulator 7 is stored in the interior of a frame 87 and is 
protected from debris etc. Moreover, since it is equipped with the accumulator 7 by every side, it can 
prevent the lug to the lower part of the piping 6 connected to the accumulator 7. In addition, although the 
piping 5 which connects the oil hydraulic cylinder 2 on either side in this case is projected caudad and 
constructed across horizontally from the lowest side of side plate 87c, since there is no lug of piping 6, that 
amount of protrusions can be minimized. Although the accumulator 7 of a diaphragm type is used with the 
gestalt of this operation, in replacing with this and carrying a bladder-type accumulator, the height becomes 
high and it becomes difficult to store an accumulator in the tooth space formed of side plate 87c on either 
side and superior lamella 87b. 

[0015] For example, when change-over lever 8a is shocked by the debris from the front, vibration, etc., in 
order to prevent that change-over lever 8a is switched accidentally, the following fixed coverings 45 are 
formed with the gestalt of this operation. Drawing 5 is the enlarged drawing (the a section enlarged drawing 
of drawing 3 ) of a directional selecting valve 8, and drawing 6 is drawing (view A Fig.) which looked at 
drawing 5 from the side face. As shown in drawing 5 and 6, the directional selecting valve 8 was stored 
inside the frame 87, and change-over lever 8a penetrated slot hole 87e by which opening was carried out to 
the side face of a frame 87, and it has projected it on the outside of a frame 87. The fixed covering 45 
consists of sheet metal, and is being fixed to the side face of a frame 87 with two carp lice nuts 46. Notching 
section 45a is prepared in some fixed coverings 45 (part corresponding to the center valve position of 
change-over lever 8a), and a motion of change-over lever 8a is restrained by this. If change-over lever 8a 
will become operational along with slot hole 87e if the carp lice nut 46 is loosened and the fixed covering 45 
is removed at the time of car height adjustment, and change-over lever 8a is operated from the center valve 
position of illustration to the arrow-head A or B side, a directional selecting valve 8 will be switched so that 
it may mention later, and a car height will be adjusted. 

[0016] Drawing 7 is the oil pressure circuit diagram showing the configuration of the suspension concerning 
the gestalt of operation of this invention, and, in addition to the suspension function at the time of transit, the 
suspension concerning the gestalt of this operation has the car height adjustment function and the suspension 
lock function. As shown in drawing 7 , the accumulator 7 is further connected to the Maine hydraulic power 
unit 1 3 through the oil pressure pilot operated directional control valve 1 2 through the directional selecting 
valve 8 and center joint 1 1 which were mentioned above. Pilot port 12a of the oil pressure pilot operated 
directional control valve 1 2 is connected to the pilot hydraulic power unit 1 6 through the solenoid operated 
directional control valve 14 and the lock valve 15. The location is switched by actuation of the gate locking 
lever 86 in which the lock valve 15 was formed in the driver's cabin 85. That is, if the gate locking lever 86 
is operated in a discharge location, it will be switched to location (b), and if operated in a lock location, it 
will be switched to location (b). If the solenoid 14a is excited by the electrical signal I mentioned later, a 
solenoid operated directional control valve 14 will be switched to it by location (b), respectively, if solenoid 
14a is demagnetized by location (b). 

[0017] If both a lock valve 15 and the solenoid operated directional control valve 14 are switched to location 
(b), the pilot pressure from the pilot hydraulic power unit 16 will be supplied to pilot port 12a of the oil 
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pressure pilot operated directional control valve 12, and the oil pressure pilot operated directional control 
valve 12 will be switched to location (b). The pressure oil from the Maine hydraulic power unit 13 is 
supplied to a directional selecting valve 8 by this, and the adjustment which makes a car height high is 
attained by it. Moreover, if at least one side of a lock valve 15 and a solenoid operated directional control 
valve 14 is switched to location (b), pilot port 12a of the oil pressure pilot operated directional control valve 
1 2 will be opened for free passage by the tank, and the oil pressure pilot operated directional control valve 
12 will be switched to location (b). This is open for free passage with a tank, and the adjustment of a 
directional selecting valve 8 which the adjustment which makes a car height high is forbidden and makes a 
car height low is attained by it. 

[0018] A directional selecting valve 8 is a 3 port 3 location change-over valve, for example, consists of ball 
valves as shown in drawing 8 . If change-over lever 8a is operated at the location A side of drawing 4 , a 
directional selecting valve 8 will be switched to location (b), and will open A port 8A for free passage to P 
port 8P. Moreover, if change-over lever 8a is operated at the location B side of drawing 4 , a directional 
selecting valve 8 will be switched to a location (Ha), and will open A port 8 A for free passage to T port 8T. 
If change-over lever 8a is furthermore operated in a center valve position, a directional selecting valve 8 will 
be switched to location (b), as shown in drawing 8 , A port 8A will be completely blocked from P port 8P 
and T port 8T, that is, the ullage from A port 8A will serve as zero mostly. 

[0019] this directional selecting valve 8 is built in body 8b in which P port (pump port) 8P, T port (tank 
port) 8T, and A port (service port) 8 A was prepared, and body 8b ~ having ~ the above-mentioned (**) — a 
location and (**) — it consists of ball 8c which is switched to a location and (Ha) a location by external 
actuation and which is switched. Therefore, the ullage which intercepts the function as a directional 
selecting valve in which a directional selecting valve 8 switches the flow of a pressure oil, and the flow of a 
pressure oil has a function also as a stop valve of zero mostly, and when ball 8c is operated between a (b) 
location and a (b) location, it becomes the opening area which was alike and responded to the control input 
of ball 8c, and can consider as a stop valve with the so-called meter ring nature. 

[0020] As shown in drawing 7 , drawing 5 a of area A2 was prepared in the duct 5 where drawing 6a of area 
Al opens the cylinder block 3 of a pair for free passage in the duct 6 connected to an accumulator 7, 
respectively, respectively, and the relation of A1>A2 is materialized at least in these drawing 5a and 6a. 
Therefore, if a cylinder 2 contracts and a high-pressure oil is supplied in a duct 5, the pressure oil will 
extract and will be accumulated to an accumulator 7 through 5a and 6a, and the pressure-accumulating 
pressure oil will be supplied to each cylinder 2 so that a car body may be returned to a center valve position. 
In this case, an accumulator 7 functions as a spring which mainly absorbs vibration, and the drawing 5a and 
6a as a resistor functions as a damper which mainly decreases vibration. The property of these springs and 
dampers is determined by the gas pressure enclosed with the accumulator 7, and the area of Diaphragms 5a 
and 6a. 

[0021] A duct 5 branches in two hands within a cylinder block 3, one side is connected to bottom room 2b 
of a cylinder 2 through a pilot check valve 17, and another side is connected to rod room 2c of a cylinder 2 
through drawing 5b of area A3 (<A1), and a pilot check valve 17. The pilot port of a pilot check valve 17 is 
connected to the pilot hydraulic power unit 16 through the solenoid operated directional control valve 18, 
and the drive of a pilot check valve 17 is controlled by change-over of a solenoid operated directional 
control valve 18. If the solenoid 18a is excited by the electrical signal I mentioned later, a solenoid operated 
directional control valve 18 will be switched to it by location (b), respectively, if solenoid 18a is 
demagnetized by location (b). 

[0022] If a solenoid operated directional control valve 18 is switched to location (b), the pressure oil from 
the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot check valve 17. By this, a pilot 
check valve 17 functions as a mere open valve, and becomes movable [ oil sac 2b of each cylinder 2, and the 
pressure oil from 2c ] (unlocking condition). In addition, at this time, the flow of the pressure oil of bottom 
room 2b and rod room 2c is extracted, and is regulated by 5b, namely, diaphragm 5b functions as a damper 
which mainly decreases vibration. If a solenoid operated directional control valve 1 8 is switched to location 
(**), supply of the pressure oil from the pilot hydraulic power unit 16 stops, a pilot check valve 17 will 
function as a usual check valve, and oil sac 2b of each cylinder 2 and migration of the pressure oil from 2c 
will be forbidden by this (lock condition). 

[0023] Drawing 9 is the electrical diagram of the suspension concerning the gestalt of this operation. The 
brake switch 21 with which an electrical circuit is switched to transfer switch 2 IT, P contact 2 IP, and W 
contact 21 W corresponding to each mode of transit, parking, and an activity as shown in drawing 9 , The car 
height adjustment switch 22 which orders it car height adjustment by actuation from a driver's cabin 85, A 
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power source 23 and relays 24, 25, and 26 constitute a relay circuit. Supply of the electrical signal I to the 
• solenoids 14a and 18a of solenoid operated directional control valves 14 and 18, the solenoid 27 for parking- 
brake discharge, and the solenoid 28 for activity brake actuation is controlled by this relay circuit, 
respectively. 

[0024] If drawing 9 is explained in full detail, 21s of contact commons of the brake switch 21 is connected 
to a power source 23 at the solenoid 28 of the for coil 26c of relay 26, and for activity brake actuation in W 
contact 21 W at the solenoid 27 of the for a-contact 24a of relay 24, coil 25c of relay 25, and for parking- 
brake discharge in transfer switch 2 IT, respectively, and P contact 2 IP are opened wide. If the brake switch 

21 is switched to the W contact 21 W side, while the solenoid 28 for activity brake actuation will be excited 
and an activity brake will operate, the solenoid 27 for parking-brake discharge is demagnetized, and a 
parking brake operates. If the brake switch 21 is switched to the P contact 2 IP side, the solenoid 27 for 
parking-brake discharge will be demagnetized, and a parking brake will operate. In addition, an activity 
brake and a parking brake are well-known things, and the illustration is omitted. 

[0025] B-contact 24b of relay 24 is connected to a-contact 26a of relay 26, 26s of contact commons of relay 
26 is connected to a power source 23 for solenoid 1 8a of a solenoid operated directional control valve 1 8 at 
24s of contact commons of relay 24, respectively, and b-contact 26b of relay 26 is opened wide. Moreover, 
the car height adjustment switch 22 is connected to a-contact 25a of relay 25, 25s of contact commons of 
relay 25 is connected to a power source 23 for solenoid 14a of a solenoid operated directional control valve 
14 at the car height adjustment switch 22, respectively, and b-contact 25b of relay 25 is opened wide. 
Therefore, if the brake switch 21 is switched to the P contact 21P or W contact 21 W side, relay 25 will be 
switched to the a-contact 25a side, if the car height adjustment switch 22 is turned on in this condition, it 
will connect with a power source 23 and solenoid 14a of a solenoid operated directional control valve 14 
will be excited. Moreover, if the brake switch 21 is switched to the P contact 21 P side and the car height 
adjustment switch 22 is turned on, relay 24 and relay 26 are switched to the b-contact 24b and a-contact 26a 
side, respectively, it will connect with a power source 23 and solenoid 18a of a solenoid operated directional 
control valve 1 8 will be excited. That is, by carrying out ON actuation of the car height adjustment switch 

22 in parking mode, a pilot check valve 17 will be in a release condition, and if other car height adjustment 
conditions are satisfied, car height adjustment will be attained by actuation of a directional selecting valve 8. 
Furthermore, if the brake switch 21 is switched to the transfer switch 2 IT side, relay 24 is switched to the a- 
contact 24a side, it will connect with a power source 23 and solenoid 18a of a solenoid operated directional 
control valve 1 8 will be excited. Thereby, at the time of transit, a pilot check valve 1 7 is considered as 
disconnection, and can use an oil hydraulic cylinder 2 as a suspension. 

[0026] Then, actuation of the suspension concerning the gestalt of this operation is explained more 
concretely. 

(1) In transit mode transit mode, as shown in drawing 9 , the brake switch 21 is switched to the transfer 
switch 2 IT side. While the solenoid 28 for activity brake actuation is demagnetized by this and an activity 
brake is taken off, the solenoid 27 for parking-brake discharge is excited, and a parking brake is canceled. 
Moreover, coil 25c of relay 25 energizes, relay 25 is switched to the b-contact 25b side, the circuit to 
solenoid 14a of a solenoid operated directional control valve 14 is cut by this, solenoid 14a is demagnetized, 
and a solenoid operated directional control valve 14 serves as location (b) by it. Furthermore, by cutting the 
circuit to coil 26c of relay 26, while relay 26 is switched to the a-contact 26a side, the circuit to coil 24c of 
relay 24 is cut, relay 24 is switched to the a-contact 24a side, solenoid 18a is excited, and a solenoid 
operated directional control valve 18 serves as location (b). In addition, demagnetization of solenoid 14a in 
transit mode and excitation of solenoid 18a are unrelated to actuation of the car height adjustment switch 22. 

[0027] In the hydraulic circuit of drawing 7 , if solenoid 14a is demagnetized as mentioned above, a 
solenoid operated directional control valve 14 will be switched to location (b), and pilot port 12a of the oil 
pressure pilot operated directional control valve 12 will be opened for free passage by the tank. The oil 
pressure pilot operated directional control valve 12 is switched to location (b) by this, and the P port of a 
directional selecting valve 8 is opened for free passage by the tank by it. Moreover, if solenoid 18a is 
excited as mentioned above, a solenoid operated directional control valve 1 8 will be switched to location 
(b), and the pressure oil from the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot 
check valve 17. A pilot check valve 17 fiinctions as a mere open valve, it becomes movable [ the pressure 
oil between bottom room 2b of each cylinder 2, rod room 2c, and an accumulator 7 ], and a suspension 
function is demonstrated by this. 

[0028] Moreover, in transit mode, a directional selecting valve 8 is switched to the center valve position 
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shown in drawing 6 , and the fixed covering 45 which restrains change-over lever 8a in a center valve 
position further is attached. Therefore, even if an impact is added by the debris from a road surface, 
vibration, etc. during transit at change-over lever 8a, change-over lever 8a holds a center-valve-position 
condition, and the outflow of the pressure oil from a directional selecting valve 8 is prevented. That is, a car 
height does not fall by the impact from the outside at the time of transit. 

[0029] In such transit mode, if vibration of a high cycle is inputted into piston rod 2a through a tire 91 and 
an axle 1 with the irregularity of a road surface at the time of high-speed transit of an activity car After 
extracting, moving to an accumulator 7 through 5a and 6a and accumulating pressure to an accumulator 7, a 
part of pressure oil (dynamic pressure oil) from the cylinder 2 (cylinder of the contracted one) of the high- 
tension side is supplied to each cylinder 2 so that a car body may be returned to a center valve position. At 
this time, an accumulator 7 functions as a spring which absorbs vibration of piston rod 2a, and serves as 
such a hard suspension that the gas pressure of an accumulator 7 is high. Moreover, Diaphragms 5a, 5b, and 
6a function as a damper which regulates transfer of vibration, a cylinder 2 stops being able to stroke them 
easily and attenuation nature increases them, so that a diaphragm is small. Even if it is the case where the 
axle 1 moved up and down or rocked to the frame 87, and a tire 91 receives external force from a road 
surface during transit by telescopic motion of the cylinder 2 accompanied by migration of such a pressure 
oil, it prevents that the external force is directly transmitted to a frame 87. In addition, if the cylinder 2 on 
either side expands and contracts to hard flow mutually by the case where the axle 1 moved up and down 
when the cylinder 2 on either side expanded and contracted in this direction by the case where the both sides 
of the tire 91 on either side receive the external force of the same direction in this case etc., and only one 
side of a tire on either side receives external force etc., an axle 1 will rock. 

[0030] Moreover, if vibration of a low cycle is inputted into piston rod 2a with the irregularity of a road 
surface at the time of low-speed transit of an activity car, a pressure oil (static pressure oil) will be supplied 
to the cylinder 2 of the low-tension side from the cylinder 2 of the high-tension side, and the pressure of 
each cylinder 2 will become equal. By this, even if irregularity is in a road surface, the ground pressure of a 
tire 91 can be held equally, and the stability of an activity car can be raised. On the other hand, the pressure 
of each cylinder 2 becomes equal at the time of a halt of an activity car, the flow of a pressure oil stops, and 
a cylinder 2 stands it still in the location where the gravity W from an attachment 84 and the force F of 
acting on piston 2p in a cylinder 2 were balanced (W=F). In addition, the force F of acting on piston 2p in 
this case will become F=Px (S1-S2), if the pressure in S2 and a cylinder 2 is set [ the projected net area of 
piston 2p by the side of the bottom room 2 ] to P for the projected net area of piston 2p by the side of SI and 
rod room 2c. 

[0031] (2) In parking mode parking mode, as shown in drawing 9 , the brake switch 21 is switched to the P 
contact 2 IP side. Both the solenoid 27 for parking-brake discharge and the solenoid 28 for activity brake 
actuation are demagnetized, a parking brake operates, and an activity brake is taken off by this. Here, if the 
car height adjustment switch 22 is turned off (open), while solenoid 14a of a solenoid operated directional 
control valve 14 will be demagnetized, the circuit to coil 24c of relay 24 is cut, relay 24 is switched to the a- 
contact 24a side, and solenoid 18a of a solenoid operated directional control valve 18 is demagnetized. 
[0032] If Solenoids 14a and 18a are demagnetized as shown in drawing 7 , both the solenoid operated 
directional control valves 14 and 18 will be switched to location (b). While the oil pressure pilot operated 
directional control valve 12 is switched to location (b) and the P port of a directional control valve 8 is 
opened for free passage with a tank, supply of a pressure oil in the pilot port of a pilot check valve 1 7 stops, 
a pilot check valve 17 turns into a check valve, and oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c are forbidden by this. That is, when the car height adjustment switch 22 is turned off, 
even if the fixed covering 45 is removed and a directional selecting valve 8 is operated, the feeding and 
discarding of the pressure oil to an oil hydraulic cylinder 2 are forbidden, and a car height is not changed un- 
wanting. 

[0033] Although the class of attachment 84 to be used can adjust a car height in a desired height location 
with the gestalt of this operation, this adjustment is performed in parking mode. Hereafter, adjustment (car 
height adjustment) of a height location is explained. It is equipped with the attachment 84 of the standard 
weight w as initial condition, and as shown in drawing 10 (a), the amounts LI and L2 of the contraction 
direction of a cylinder 2 and the elongation direction which can be stroked presuppose that piston 2p is 
standing it still in the respectively equal (L1=L2) location. Here, if it exchanges for attachment 84of weight 
W (>Wy as shown in drawing 10 (b), a cylinder 2 will contract, the car height by the side of before will 
become low, and amount LI which can be stroked' of the contraction direction will become small (L1'<L1). 
moreover, it is shown in drawing 10 (c) - as - weight W - if it exchanges for 'attachment 84of '(<W)" - a 
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cylinder 2 — elongating — the car height by the side of before — high — becoming — amount L2which can be 
stroked' of the elongation direction — 'becomes small (L2"<L2). thus — if an attachment 84 is exchanged — a 
car height — low — or — high — becoming — the amount LI of the contraction direction or the elongation 
direction which can be stroked — L2" become small, and a suspension function cannot fully be 
demonstrated, but a degree of comfort gets worse, in order to prevent this, car height adjustment is 
performed, and when an attachment 84 is exchanged, it maintains at a proper car height f Ll -L2' and LI — 
'=L2". [ for example, ] 

[0034] Since the brake switch 21 is switched to the P contact 2 IP side in parking mode as shown in drawing 
9 , the coils 25c and 26c of relays 25 and 26 are not energized, but relays 25 and 26 are switched to the a- 
contact25a and 26a side, respectively. Here, if it is going to perform car height adjustment and the car height 
adjustment switch 22 is turned on (close), while solenoid 14a of a solenoid operated directional control 
valve 14 will be excited, coil 24c of relay 24 energizes, relay 24 is switched to the b-contact 24b side, and 
solenoid 18a of a solenoid operated directional control valve 18 is excited. 

[0035] If Solenoids 14a and 18a are excited as shown in drawing 7 , both the solenoid operated directional 
control valves 14 and 18 will be switched to location (b). Moreover, in performing car height adjustment, it 
carries out lock actuation of the gate locking lever 86, and a lock valve 15 is switched to location (b). The 
pressure oil from the pilot hydraulic power unit 16 is supplied to pilot port 12a of the oil pressure pilot 
operated directional control valve 12, while the oil pressure pilot operated directional control valve 12 is 
switched to location (b) by this, the pressure oil from the pilot hydraulic power unit 16 is supplied to the 
pilot port of a pilot check valve 17 by it, and a pilot check valve 17 is made an open valve. 
[0036] Here, in order that a cylinder 2 may be in the condition (Ll'<2') of drawing 10 (b) and may consider 
as the condition of L1-L2 1 , in expanding a cylinder 2, the carp lice nut 46 is loosened, the fixed covering 45 
is removed, change-over lever 8a is operated to the arrow-head A side of drawing 4 , and it switches a 
directional selecting valve 8 to location (b). Then, the pressure oil from the Maine hydraulic power unit 13 is 
supplied to oil sac 2b of each cylinder 2, and 2c through a directional selecting valve 8, respectively, the 
force F (force of the elongation direction) of acting on piston 2p by this becomes large, a cylinder 2 is 
elongated and a car height becomes high. Moreover, in order that a cylinder 2 may be in the condition 
(L1">L2") of drawing 10 (c) and may consider as the condition of LI "=L2", in shrinking a cylinder 2, 
change-over lever 8a is operated to the arrow-head B side of drawing 4 , and it switches a directional 
selecting valve 8 to a location (Ha). Then, oil sac 2b of each cylinder 2 and the pressure oil from 2c are 
discharged by the tank through the tank directional selecting valve 8, the force F of acting on piston 2p by 
this becomes small, a cylinder 2 contracts and a car height becomes low. thus, if a car height is adjusted and 
a car height reaches a predetermined value (L1-L2' and LI — the value in which If =L2" is materialized), 
change-over lever 8a will be operated in a center valve position, and a directional selecting valve 8 will be 
switched to location (b). Subsequently, the fixed covering 45 is attached so that change-over lever 8a may 
not be operated accidentally. 

[0037] (3) In activity mode activity mode, the brake switch 21 is switched to the W contact 21 W side. The 
solenoid 28 for activity brake actuation is excited by this, the solenoid 27 for parking-brake discharge is 
demagnetized, and both an activity brake and a parking brake operate by it. Moreover, while coil 25c of 
relay 25 does not energize but relay 25 is switched to the a-contact 25a side, the coil of relay 26 energizes 
and relay 26 is switched to the b-contact 26b side. Therefore, ON actuation of the car height adjustment 
switch 22 is carried out accidentally, even if coil 24c of relay 24 energizes, solenoid 1 8a of a solenoid 
operated directional control valve 18 is not excited, but a solenoid operated directional control valve 18 is 
switched to location (b), and a pilot check valve 17 functions as a check valve. Therefore, even if the 
operation mistake of the car height adjustment switch 22 is carried out, car height fluctuation is forbidden. 
[0038] Furthermore with the gestalt of this operation, the further safety is planned using following 
interlocking. If ON actuation of the car height adjustment switch 22 is carried out accidentally, solenoid 14a 
of a solenoid operated directional control valve 14 will be excited, a solenoid operated directional control 
valve 14 will be switched to location (b), but since lock actuation of the gate locking lever 86 is carried out 
in activity mode, a lock valve 1 5 is switched to location (b), a pressure oil is not supplied to the oil pressure 
pilot wave's 12 pilot port 12a, but the P port of a directional selecting valve 8 is opened for free passage by 
the tank. Although the fixed covering 45 is attached in activity mode and the migration from the center 
valve position of change-over lever 8a is prevented, even if change-over lever 8a was operated from the 
center valve position, it will be that a pilot check valve 1 7 functions as having mentioned above as a check 
valve, and the P port of directional-selecting- valve 8a is opened for free passage with a tank, and oil sac 2b 
of each cylinder 2 and migration of the pressure oil from 2c will be forbidden certainly. 
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[0039] In activity mode, since a non-illustrated working-level month pilot valve is supplied through a lock 
valve 15, if it is going to drive an attachment 84, for example and a non-illustrated control lever is operated, 
the pilot pressure oil proportional to the control input of a control lever will be led to a pilot type control 
valve, a control valve will be operated, and the activity of digging etc. of the pressure oil from the pilot 
hydraulic power unit 16 will be attained by this. Since oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c are forbidden at this time, a cylinder 2 can work by being stabilized in the state of a 
suspension lock, without not being stroked but the reaction force (digging reaction force) by digging being 
absorbed by the accumulator 7. 

[0040] Thus, the effectiveness by the gestalt of this constituted operation is explained. 
(1) In the hydraulic circuit which controls the feeding and discarding of the pressure oil to an oil hydraulic 
cylinder 2, and carries out car height adjustment The ball type 3 location change-over valve 8 realizes the 
function of the change-over valve which switches the feeding and discarding of a pressure oil, and the 
function of the stop valve which intercepts an oil hydraulic cylinder 2 from a hydraulic pump 1 3 and a tank. 
Since the fixed covering 45 which restrains change-over lever 8a which carries out change-over actuation of 
the change-over valve 8 in a center valve position was formed A change-over valve 8 is always held in a 
center valve position (function as a stop valve), supply of the pressure oil to leakage (leak) and oil hydraulic 
cylinder 2 of the pressure oil from an oil hydraulic cylinder 2 is controlled certainly, and a car height does 
not change to un-wanting. Moreover, since change-over lever 8a switched by manual operation was 
prepared in the side face of a frame 87, car height adjustment can be performed, viewing posture change of a 
frame 87. Furthermore, since the change-over valve and the stop valve were unified, a miniaturization can 
be attained. Since the meter ring (flow rate control characteristic) according to the control input of ball 8c 
built in body 8b is obtained further again, a motion of the revolving super-structure 83 at the time of car 
height adjustment becomes smooth. Moreover, since the ball type 3 location change-over valve 8 has been 
arranged on the lower stream of a river of a center joint 11 (i.e., since the accumulator 7 and the oil 
hydraulic cylinder 2 were made to approach and it prepared), the hydraulic line length (especially duct 
length of a duct 9) of a stop valve 8 and an accumulator 7 can be shortened, and effect which it has on the 
suspension engine performance mainly designed based on the capacity of an accumulator 7 can be made 
small. Furthermore, with the gestalt of this operation, since the duct 9 is used as the rubber hose, it is 
expected that carry out elastic deformation with high pressure, and the suspension engine performance gets 
worse. Then, using the rubber hose of a proof pressure (for example, 350kg/cm2) sufficiently higher than 
the maximum pressure (for example, 90kg/cm2) of the hydraulic circuit for suspensions, elastic deformation 
was made small and aggravation of the suspension engine performance is controlled. 

[0041] (2) Since the accumulator 7 of a diaphragm type was formed in the middle of the duct 5 which opens 
a cylinder 2 for free passage, an accumulator 7 can be arranged efficiently (using a tooth space effectively) 
in the tooth space which the height became low as compared with the bladder type of the same capacity, 
therefore was formed of side plate 87c on either side and superior lamella 87b. Moreover, since the 
accumulator 7 has been arranged sideways, it is not necessary to take out downward the piping 6 connected 
to the accumulator 7, and the height of the accumulator 7 also including piping 6 can be made low. 
[0042] (3) Form the change-over valves 12, 14, and 15 switched to actuation of the brake switch 21 or the 
gate locking lever 86 by interlocking. Only where it operated the parking brake and the gate locking lever 86 
is operated to a lock location (activity prohibition condition) That is, since the pressure oil was supplied to 
the P port of a directional selecting valve 8 only at the time of parking mode selection and car height 
adjustment by actuation of change-over lever 8a was enabled, car height adjustment is not carried out at the 
time of transit and an activity. Consequently, since oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c were forbidden by the check valve 17 at the time of an activity while a setup of each 
part concerning the suspension engine performance became easy, since a car height adjustment function did 
not need to be taken into consideration at the time of transit, it can work without sense of incongruity, 
sensing digging reaction force. 

[0043] (4) Since car height adjustment was forbidden whether prepare a relay circuit, and ON actuation of 
the car height adjustment switch 22 is accidentally carried out by the brake switch 21 , relay 24 - 26 grades at 
the time of transit and an activity or change-over lever 8a was operated at the time of an activity, without 
equipping with the fixed covering 45 (actuation is impossible during transit) or (so-called interlocking), car 
height adjustment [****/ un-] can be prevented. 

[0044] In addition, this invention can make it the meaning to form the fixed covering 45 which restrains the 
location of change-over lever 8a, and to constitute the circuit of a suspension as a closed circuit in addition 
to the time of car height adjustment, and it can carry it out not only with the gestalt of the above-mentioned 
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implementation but with various gestalten. For example, the change-over valve function to connect the oil 
hydraulic cylinder 2 for -cum- suspensions for car height adjustment to a hydraulic pump 13 or a tank with 
the gestalt of the above-mentioned implementation, Although one ball type 3 location change-over valve 8 
realized the stop-valve function which intercepts an oil hydraulic cylinder 2 from a hydraulic pump 1 3 and a 
tank, and lessens leak When using 3 location change-over valve of a spool type which is indicated by JP,7- 
132723,A, the stop valve of structure with little leak is arranged to 3 location change-over valve of a spool 
type, and a serial, and you may make it form the fixed covering 45 in a stop valve. As a stop valve in this 
case, the closing motion valve of a ball type like drawing 8 , the pilot type check valve which turns into an 
open valve or turns into a check valve according to the pressure which acts on a pilot port can be used. 
Moreover, although it had interlocking [ which forbids the car height adjustment at the time of transit and an 
activity ], it is not necessary to have interlocking. 

[0045] Furthermore, although the fixed covering 45 is fixed with the carp lice nut 46 and the location of 
change-over lever 8a was restrained with the gestalt of the above-mentioned implementation, you may make 
it restrain the location of change-over lever 8a by other methods, and the example is shown in drawing 1 1 . 
By the method of drawing 1 1 (a), the rotation shaft AX is used as the supporting point, the rotatable carp 
lice van 47 is formed in the arrow-head AB direction, and the interior of the rotation member 47a is 
equipped with a spring (un-illustrating). With this spring, the carp lice van 47 is energized in the direction of 
B, and restrains the location of change-over lever 8a this. Moreover, by the method of drawing 1 1 (b), guide 
87f of the pair of the letter of a curve is fixed to a frame 87, the sheet metal 48 which can be slid in the 
arrow-head AB direction is inserted in the guide 87f inside, and a frame 87 is connected with sheet metal 48 
with a spring 49. With this spring 49, a plate 49 is energized in the direction of B, and restrains the location 
of change-over lever 8a this. 

[0046] In correspondence with the gestalt of the above operation, and a claim, the fixed covering 45 

constitutes a holddown member. 

[0047] 

[Effect of the Invention] The leveling valve which switches the feeding-and-discarding path of the oil to an 
oil hydraulic cylinder for the feeding-and-discarding means which carries out feeding-and-discarding 
control of the oil to an oil hydraulic cylinder by actuation by the side of a transit object at the time of car 
height adjustment according to this invention as explained to the detail above, Since the feeding-and- 
discarding path, the stop valve which switches an oil hydraulic cylinder to the location which intercepts / is 
open for free passage, and the holddown member which restrains a stop valve in a cutoff location constituted 
When a stop valve is switched to a cutoff location in addition to the time of car height adjustment, even if it 
is the case where an impact is added from the exterior, a stop valve is always held in a cutoff location. 
Therefore, supply of the pressure oil to leakage (leak) and oil hydraulic cylinder of the oil from an oil 
hydraulic cylinder is controlled certainly, and a car height does not change to un-wanting. 

[Translation done.] 
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* NOTICES * 

i7PO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 10] 
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^Lr-bv^-^ai'^b i ltssttsn-c^*. *§§ 
7»c±osaB"rs 0 &fcs »t5iSJE#y7 1 3£* 

>*tt±ffl5«la]fl:8 3 (Bit® tcKB^n, 

TOcfi, *y$-i?3'fyh \ i*ftL?ME.#y? 
1 3A^OEi*^TS^R(*8 l tcK^nr^SfflE 
2/U>'^2 J f»7*a^l/-^7!8:ifh:«ie?nfcO, » 

s. y u v 2 5) iia^fattftft 8tt^->"3^y 
hi i*/i>LT*v*fcgrac*n3. 

[0 0 12] 7+aAU-* 7te, ^-f-^^-MCjco 
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£&ATOtt££LT*5!7 S#»lRl©S«tt7 , 7^ 
tJf<fi<*oT^«. Sfc. ^■\'75AStif-©#l 
3fi±> *»fcfflttffft<* ft¥#fll*»**flieifilttT 

10 fl|Ji±, «B#£LTffl^SCi:&«:ffl$tT-&So 03 
£^TJ:5tC, *H*6©Jgm , ?f(i^i'+77AS©7* 

[00 13] 04 Ji, 7U-L.8 7©»tS0 (03£>IV 
-IVfcBrflSH) 7fc9, ±fc7*a2>l"-*7<0$t>tt 
ttttll%^"r o 0 4{C^-Tcfc9(C7U-A8 7tt, ±« 
8 7 b ±«8 7 bOTffiafc&fC^ilVfftiSfcSft 
f;W30?«(Dli8 7 c fcfc«fcoTa*«K*!jS« 
n> ±«8 7 b£fl|£8 7 c^tCfcMSSftCiX^-Xtf 
J&RSntVSo *LT, ±fi8 7 b©"RBfcfi?6K 
20 Hrffi L ^tt (0 3 #§0 ©7^7 v h 8 7 d 

n, ^©77^7 h 8 7 d(ctt/<yK4 ofc-wtsn 

fcPgM*4 0 a^d-Ol/h 4 1 T'^^nr^So 
4 0«l«SC^t>c(C»fiSc$n, ^©rtilJtti7 + aAU- 
^7W!)WJf.nT^5, /^K4 0cOffiSSSP(C{±^ 
;l/ h 4 2 jWPilStt, h 4 2 (c«7'y h 4 3 
2*17*5 9, 701/ h 4 2*««>#ltSi:/0 F4 O^lR 

*3, Mx!itfcES5{iES@^aW4 4*^LTfc&© 
©J«8 7 ctcffl^StlTl/^o 
30 [0014] &*<DiJS 87c OBCMJnftX^- 
Xrtfct3V^T, 7^aAU-^7l±> ^£D±fflgP^7b 
-A 8 7©±S8 7 b^e^m-^-fs ^0*OT«95^ 

§ 0 7=S:b^, 7*aAU-^7(4 j e©3>8IJ^7U-A 
8 7(D±ffiS*5j;tJ : Tfflffi©rtiJ(CiR^or^§o CCD 
< fc5K7*;i.i»l'-2 7£EBf 3C£T\ 7+aAl/ 
-^7tt7U-A8 7 0F^g|5tctS*rt2n, mffiftftH^ 

tbumznztt^c nmtffa±t% 0 sfc 7+a 
i*u-^7tt«tHfr-e«**nT^sfei6, 7+aAi^ 

40 -*7tCft«l*nfciBBP60"f73'\«Dffioffit)*l»lb'r 
2^}gM75E^5{±iJS8 7 ccDaTS<tOT75(c^ 

-Tt77AS(D7+aAI/-^7%ffi^^ CtKCf^ 
*T!/*5^07*:ii>U-**ff«f 
S** , ift<aoT, fe^OffliJffi8 7 c fc±«8 7 btcj; 
^TM?n5X^-XWc7*aAl/-^Mt5 

50 [ 0 0 1 5 ] W* BU75 6 OfR^tl^Jilll^tc ioT 
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foy)&#8<»M*® (@3<oagi5&;*ia) r*feo> 06 

&05£ilffifre>JI/c0 (£81 A0) T'fcSo 0 5, 6 
fcjjVfJ:^^ 7?[p]Wgi# 8 IS.7U—L. 8 7 OflWctS 

nfcXa>y hft8 7 e£RiILT:7l/— A8 7 cDftffiiJtc 
g&HLTVSo 0^*^-4 5 afflrtR3&^6*t)» 2#© 
i-aVi-y h 4 6lcJ;oT7U-A8 7©dJ®(c@^$ 
tlTl^o H5££/S-4 5CD— SP (^B«l//<-8aOt 

n, ctnc^-oxwmu^~8 aOit*MSn5o 

£ffi<5*Vt£, «*U/<-8 afclXPy MA:8 7 etcfA 
6 £01 A fflij $ ft fi B HJ Cftffr 3 t , 73 (r1$J&# 8 (i 
[0 0 16] 0 7ti, *f£W<Dn&VBWHC&t>%i)-7> 
Mlc&frZV^yissytt, ^W^^Vv'ay 
fc*Wl/tV« 0 0 7 tc^f 7*iAl/-^7 

EM I 3fc&*SSnTVS 0 faE/VfP-y h«Ilft#l 2 
HjP-M 2 a{i®8#J&# I4i:a7^ 
^7l 5^Lt/Wn7 t-ttESl 6fC«8fcSnTV 

s 0 D7^/w7i s ages 8 sfcisttetifcy-h 

ai^nstffiii (i') (t^o^x.p>n, p-y^stc 
Jt^snstiafi (p) twoiniten*. nmwm 

4 a^Sl^$n5tf4S (p) fc N yi//^F HaA' 

msnsfctea on fc^n^nsjoiM.enSo 

[0 0 17] 5fc*«TCJ8l#l 4#fct> 

fc&B (p) lcVWWiz.e>ftZ>t, Wffi/Vfpyb«« 
#1 hd?— h 1 2 afcfct'Vrn? htSE85i 

1 6HWny bEtffl^SSn, JSBE/Woy h^J 
tft#l 2«{uB (P) fc«I»)**6<l*. ctliao 

/ 1 5 £*8£t?]$# 1 4 <D'>& < t fc-73 tfffiH 
C-f) fc«JD«l*.&nsi:» ttE/VPy h«Mft#l 2 
h#— h 1 2 al&ZytlcmmZti, }*E/< 
-fd7hWl 2&&B (-<) {C#]f3&K.6nS„ C 

ntcior, 7?iRi«i»#8tt*y^fcaji?4T., ¥B5£ 



(4) SIP 2000-233622 

6 

[0 0 18] 3^riRl«»#8tt3 3K-h3fflB«»#T?fe 

3„ ««l//*-8 atf040ftBA<Mf;:&{t£nSi:, 
7jfo«J»#8«{M (^) K«J0»*6n, A#-h8 
A{iP^-h8PfCjDiTS 0 «»l//<-8atf 
0 4 £>&B B Wc&fi^ns £ 73lpJ9J&# 8 fiffifi 
0\> fc^^x^n, A#-h8 A{iT^-h8TfC 

*fc7jfil«Mli#8ttffiH (P) lcWr>&Z_<btl, M81C 
10 7jcf«fc5fcA#-h8A{±P;«tf-h8P, T#-h8T 

[0 0 19] C©73lqlWil#8tt, P#~h 0J?>:/jtf 
-h) 8P, TsK-h M 8T*5<fctfA# 

-h (-9— ex#-h) 8AAW5nft#f^ 8 b 
i:, 8 btertiSEsn, ±IB ) mm. (p) 

B*3«kt>* (m) \m^*?i%>m'fic&<ow<oWi7Lhftz>® 
t)»*&ns#-/i/8 c fcft^fli^sns. Lfctfo 

ffiBi: (p) &.mt(Dffl?#-)\<8 cAltt^n 

^fr®z*-zvyy®.zft-Drc7.hvf#tt 

[00 2 0] 07fC^-r«fc3t, 7*aAl/-^7lui 
tt*n*S«S6»C(4ai«IA10«»3 6 a^ -W©*>U 
y -y ^ 3 ^nWDi-t 5 A2 

<Dm 5 aA^nf'niaw-en, cne>©iKo 5 a, 6 

30 alClZ'P%:<.£>LAl>A2<Dffl%:tfj$,iLLT^Z>o Lfc 
^n^i:, *<DEMl«tSE0 5a.6 a*^LT7*iA 

u-^7fcsE^n, WKztircE.mzmw**iLtiim 

fcmM-$-&Z£olc&*t<D->Vy?2lzl&i&-£ti? >B c 

Stai*i:LTO^t) 5 a, 6 aliitgii 

/^OWfttfi, 7*a^U-^7{CifA$nfcA"XE^ 
0 5 a, 6 a^ffittfCioT^^nSo 
40 [0 0 2 1 ] 5 'J y^7"n -y ^ 3 rtT?Zl#lC» 
tt*n, -HlZ/Uuy hfi7^#l 7«:^LTi/»J 

y^2©#hAm2 bfcaaisn, ffi73&ffi»A3 « 

Al) Og^O 5bt/WP7 bf-x-y^#l 7^LT 
•>'J^20D7 KS2 ctcSM^nTi/^o /WP-y 
h^x-y^#l 7<D/WP>y h^-hfi«fiS«JgS^l 8 
^LT/WD7 hJ*EMl 6t«tt?nTfet), «JK 
80MiCJ:oT/Wn7 bf-x-yZftl 7 CO 

mmnvmsMo mmmmni 8 «, ma-rsflMi 
^naotfioyu/^Fi 8 a*«$n§i:fiB 
50 (p) yu/-r k i 8 a#«*ns£{iB (^) 
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[0022] nmwm#i 8nmm (p) k«»>»*& 

LTftfJiU SS"J^2 0»i2 b. 2 cfrSOffitfj 

t#hi»£2 bfca«y KS2 c©Ei*©8KtU48») 5 b 
KioTSHiiJStt, -fftfo-5, 8<5 5b«±fc:ffill!)*« 

©ffitt©»iff±$n, c tucker, 

y^20»S2 b, 2 cfr&OJEMlOfcftWJlifcStl* 
(p-y*#10 0 

[0023] H9&, ^nfammimfrzy^yis 

tijfetr. B*, fti£^#^-FfcflJSLTT&£2 1 
T, PS^2 1 P, WJ&&2 lWK«0lftA6tl*yU 
«y^2 1 £, *K^8 5fr50»fNc«fcoT* 
KH8*ig^f S*KW8X-i'yf-2 2 fc, *®2 3 

UU-2 4.2 5,2 6i:KJ:oT'JU-@»%«lJ« 
U COUl/-BHMcJ:t>T«ttWlWl 4, 1 8©V 
U/^hM 4 a, 1 8 a, e*7V-*#Rfcffl©yU/ 

^ f 2 7 *3 j:ffftjt^u-*ff«ffloy ^y -r f 2 8^\ 

[0 0 2 4] H9%Sfig-T5i:, yU-*X^-y^2 1 
2 1 stt«B23fc* TS£2 1 Tti'JU- 
2 4CaM2 4 5©P^/I/2 5 ctS$ 

7\s-*m$&m<DVl>/<{} i 2 7fC, Wg^2 lWfi'J 
U-2 6<D=if ;1>2 6 c fcff*ri/-*ffftfflOy 

^F2 8K*n* f ft8«stu p«jS2 1 ptiMttsn 

»*e>ftSfc» fat7U-+ff»fflOVU'/-l' F2 8# 

-*m&m<Dvu/sr F2 7*w$nTS$y^-+ 
7wtmzti-cm#7u-*ififmrt%. ft*?, 

[0025] 8©yuy-r F 1 8 att'J U 

-2 4<D«j§&£2 4 st, UU-2 4©b»jS2 4 b 
tt'J U-2 6©aS^2 6 afC, "J U- 2 6 ©£jB*J& 
2 6 sfcMtft 2 3 K^n^ttSBftSft, >JU-2 6©b 
S^2 6 btilBftSnT^S. tttt«I&# 1 4© 

4 2fc, «ffiM£ 

*-Ty?-2 2«UU-2 5<Daj&£2 5 at, U U — 2 

5 2 5 s imm 2 3 tf-n^nsajBsn, u 

U-2 5©b»^2 5 bttBaftSftTVSo Lfctfo 
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T, yb-+X-T>yf-2 l#Ptt£2 1 PflfeSl^ttW 
Jg,62 1 WflKW9Jfc*.6tt5i:'JU-2 5#a«j£2 
5 afflij'\^t)^e»n, C©«ST$iWll^y^2 
2#:*>£*lSt, mffi.WWkft\ 4®VUy-f Kl 4 a 

tt*S2 3fc^;£nTS«sn3o yu-*x 
-r-y^2 i^pftjS2 1 PWc^jo^en, vrsis 

X^-yf 2 2^>$n^i:, U U-2 4 fcitf'J U- 
2 eft^tt^nbJS^ 4 bfllfejtf a«jS2 6 afflt 

^•j^^en, mmww&\ 8£Dyu/-r f 1 8 ate* 
10 »2 3fc«««nTia«$ns, fftfr-s, k**-k 

TSJBSWfixY-yf-2 2*#y»fFrsci:fi:«J:<K 

s*ft*^i lt ^ti^ipj^]^ 8 t x <o mm 
mmimmtftz,, set, -?u~*x4v?-2 i#t 
m&z 1 Tijtc^jo^ensi:, yi/-2 4tta«js 

2 4 a«J'\«t)«A6n, *IWl»#180yW-<K 
1 8 a(±«®2 3 iii$nTi«?n§„ CtlfcJ: 

T, }fiEi/'J>^2«:-9-X^>i/3>tbTfiJffl-r§c: 
20 ttfT*%%<, 

[0026] i^r, ^mmmmjcmti^x^yiy 

( 1 ) j£fr*- F 

-y^2 l A^TSfjS2 1 Tflp\«t>«*6n5. cnti 

or, imfu-^ifmm^vuy^ F2 8*^««n 

Sn§„ *fcs UU-2 5©3-T;P2 5 c^ii«$nT 
30 »JU-2 5ttb»jS2 5 bflK^IOftAen, Ctlti 
oT, WMWWiftl 4 0yuy^Kl 4a^\<DIH!S^ 

mtirvu/-fY 1 4 att?B«sn, 4 

fifiS (t') i:ftS 0 $6>fc, 6 
c^OIHK^irSnT'J b-2 6{iagjS2 6alh 
^J?)g|^.6.n5i:i:t>fc, 'J U— 2 40n-T;l/2 4 c\ 
OBK^WSnT UU-2 4«aM2 4a HB'sW 0 
»A 6ti, VW-f F 1 8 a ttBWK«tlT«««ISI# 1 
8{ifiH (P) fcft* 0 ft*3, jtfrt-KCfe^SyU 
/•< F 1 4 a *3 =tt>*y U/'l' F 1 8 a ©IMS 

40 ti, *iBSHfiX-r«yf-2 2 ©Siti:ti^K^T'fe5„ 
[0 0 2 7] 07CD^JIIilS§(C*5V^T, miiiiLfcJ: d K 
yuy-TFl 4aft^a*ti5i:*8rafi#l 4(i&fi 
WOM^tl, »W07«#120^ 
fp-y h*-M 2 ati^y^fcaiisns. iinfcj; 
oT, M/^H7F»1 2li&S tc^OO^ 

8imm (p) c«*)»A6>n, 

P-y h fliEM 1 6*^OEM/Uo7 h^x-y^# 1 
50 7©/Vpv hJK-FfcflO&SttSo cntctoT, ^ 



9 

&*yVy#2<D#\-LM2 btD7 YW.Z c, fccfcU'7 
[0 0 2 8] mft*- Y\Z%>^X\&, JjfaV}®# 

[0029] coisa^frt-Kfcfet^T, WAtfft 

mttZ-J^Q 1.7^X;H^/rLTtfXhyD-y F2 
aCA^^Wt, iSEiJOv"jy^2 ORIS b "CVS 
JWi/Vy?) frt><DE.m C»«ftE«i) ©-9»i$t> 
5 a, 6 a*fl'l,T7*aAl/-*7'\4:£ftU 7* 

7+aAU-^7{ieXhyD-y F2 a ©ig»)£g&l&-t 

Kifgl/Vtf-X^yv'ayt&So &»?5a,5b. 

*VJn£ j,%B if U y 2 tfX h n-* L t < < fco TM 

2©#jtfc«i:»K 7K3*LT7**;H*<Jb 
TiaSfcttflBiiU ltfS&ffifrSflott 
%gtffcii£T?&oTf>, *©*Mj*«7U-A8 7^ 

tf<0S/>J >^2*<^i6ifc#»-rs4:7^x;l/ 1 #±T 

[0 0 3 0] fft, mi*PiOffia6ffB*, SSffiOHfl 
IC&W&V'f tjKDMffitfVXhyvy F2 atcA2l£ 
n& , HE tJ© S/ U^2M ffiEiJ© > 'J 7?" 2 *\ 

£Effl (»WfcEift) AWJti, *i/'j^2©i* 

^9 10«JftE*5?L<««F'rSCi:!yTft, {tHH 

iSoatfattffikU 7*v?-*yh8 4fr&<DS;/jWfc 

(W=F) LfcffiB?S'yy^2fcJ:»ittS. &*5, C 
©*§£, tTXhV2 ptcf^ffl-rS^Ftt, 3}?hAS2iJ 
©^7.^2 pOSEffi«[*Sl, P-y F^2 c<IJ©k? 
7h>2 p©gEffi«£S2, y?2ft(DI±tlZP 
£*&£. F = PX (S1-S2) £&3o 
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[00 3 1] (2) fi**-K 
K^-Ktefcl^Ttt, HQfcjjVr.fc'SfcT'U— ^X'f 
■y^2 ltfP8MS2 1 PffliJ^«D»*6n5o CttfCfc 
ot, &m7U-*Mffim<DVU/'( F2 7fcfN87U 

U U-2 4 0a-{;l/2 4 c^©@8gtf#J»r£ftTy b— 
10 2 4 a 2 4 a HI'N^J <0 ?>n, 1 8 

©v k i 8 ammznzo 

[0 0 3 2] 07K^-r«k9fC, VU/Y F 1 4 a, 1 
8 atfiB«tStt*fcflKKWSl#l 4, 1 SfctfcfcfcffiH 

b?x>y9ftl 7<D/Uuy F#- F^WEto©^* 

oTfr>'J^2Ciftl2 b, 2 cfrS©Ei*©SWM: 
20 St±Sn«o *»H»^-l'yf-2 2*^7J 

ttTVSfc£KB£*^-4 5^W«5^*nT^»8S 
#83Wlff*nfcfc LTfe, ttEi/'J y^2 tJWftE 

[0 0 3 3] £<D%M<DBMT°&, ®m+&7$v** 
y b 8 4 ©a®(C J: o T$iS^R)Tg©i^$fitB^ilM-r 

Z>ct1$X>%Z>t>\ c ©IHfifie**- F TfT d o w 
T, KSffiHOMB Koi^TSifB-rs. ft] 

ffl£ft£LT, «lpW*M*w©7^»y^yh8 4*< 
30 a#Sn» HI 0 (a) ICTfstZolc, i/Vy#2<DW. 

tl§U^ (L1=L2) {£tST*t!Xh>2 pAW±LT^ 
SfcfSo CCX\ 0 10 (b) t^ti^t^fil 
W OW) <D7f b 8 4' lc$&lt&£, fV 

y$2 mm Lxmm<Dmmm < * t> , nxis^©* 
ha-^pj^»Lr*vM<^5 (Lr<Li) . * 

fc, Ell 0 (c) fCTjrf 1IW" «W) ©7 

xmm<omMtfm<%>), wmfavxbv-tvsmm 

40 L2"#>Jn£<&3 (L2"<L2) 0 C©ck3fC7^>y 
f-^>F8 4*^-TSi:, *K««fflc<*fctti«<!S: 
•3, «XiSS73|plSfc{i#3i73lPl©XhD-^Pl^fiLr', 

*ffV\ 7^>y^>«yF8 4*SS*bfc«*taiE»* 
US (W^tfLl^LZ'. Ll• , = L2••) icU-Do 
[0 0 3 4] m9l,C7nt£olC, S*^- KKfelf^Ttt 
7U-+7-Y-yf-2 1^PS^2 1 PHI^WOftAen 
5©T% 'JI/-2 5, 2 6©n-f;b2 5 c, 2 6 c«il« 
50 $n-fUl^-2 5,2 6t±^n ; fna^2 5a,2 6a 



11 

1 4©VU/l'F 1 4 atfiSttlStttli:, 'JU- 

2 4 03W;I/2 4 cffUKtlTU U— 2 4#b»jS2 

8 a«tEMS?n«. 

[0035] mucTjktJioi^ vuy-r K 1 4 a, 1 
8a»Kn5i:fiM#l 4, l 8tii:fe{cfiH 

(a) fc^l&^nSo Sfc, *KIWI*ff5<Mrtc 
te^-hP-y^ W^-8 6£p>y^J$ff U niyW 
7l 5*ttB (n) {cSJDSSASo cntioT, 
a>y hjftES 1 6fr?>£>Etef2:r*E;VP>y h^Jft^p 1 

#i 70/Up«v h^-f'NMJn, /Wa^fi 

[0 0 3 6] ££T\ WZ.iXi'VyyZtfmi 0 (b) 
Wi(Ll'<2') fc$.<3, LI' = L^Ottaifc-rSfc 
»'>U>^2i&ffS*-&5«^fctt, f-aVi-v h 4 6 

H4©^0JA«fCl*f^LT^«ift#8%ffl« (-O (C 
«D$;iSo tSfc, ^-fyfflESl 3fre><DEifctf/j 
lRjW#^f8%^LT*'>»; >^2<DfflS2 b, 2 ctc^- 

(c) ©^ffi (Lr'>L2") KfctK L1"=L2"<D 

U/^- 8 a ^0 4 (D^EP B ffllJfCjiff LT73 fSj^«!# 8 ^ 
fiH (/\) "fSi:> &*s*)v?Z<Dtim. 

2 b. 2 cfr&<DEMA<*y*£fatt»#8*fl-l«T* 

y^tcgmisn, c:nfc«toT^xh>2 p{cftffl'Ts 

S 0 C0«fc5fcLT«&Bl»U *iH*^ffl (LI' 
= L2* . Ll" = L2"©fi)ci-rSffi) (Cgfii-rS&ttlft 
U/S-8 a^*iz:{uB(c^LT^^#8^fiH 
(P) K«J #^T\ SJSll//*-8 atfKoT 

'So 

[0 0 3 7] (3) ftH*— F 

2 1 wijic^o^x.e.n5 0 cntctoT, fNgTV- 
*imm<Dv uy-( F2 8#Sjflfo*n, e¥7i/-*is 

l»fflOVUy-fF2 7*^fli«nT, mg7V-*£e 
•4V1/2 5 c#ffl*£ftf*'Jl/-2 5 ItalfeS 2 5 alh 

tfiogs^ns u i^-2 6 cop-r ;u^ffl«$ 
nruU'-2 6fib^2 6bij'\«jD^p)nSo u 
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# i soy uy-r f i 8 a tiEMttsn-r, mmmmn 1 

8(iffig (>f) W»)M&nt/WD7hfi'y^# 
1 7{i^x>y^#£LTtilj£-fSo Lft*'oT, ?iSff8 

SE^«vf-2 2 6^RSM^?nTfe¥Kaa(i^«±*n 

So 

[0 0 3 8] £^cc©^<7}^T1i#©£?&^y 
HgX^yf-2 2#KoT#y»ftSnSfcWK«J»# 

io i4ovi/y-rKi4a a&f&t n, 1 4 m 

(p) tc«0»A6.ns*^ CBItt-Ffcfc^Ttt 
y- h P >y * 8 6 P -y tt3©T% P <y 

5JifuB (f) fctf]9Sia.5tu Lfctfo 
T, »^D7 h 1 2©/^P>y htf-M 2 afCfi 

imiMmistvr* ysfavmft 8 <op#-h it* ytt 
arias, ^n^-Ftfe^Ttta^AM-4 s*ir 

s#, fite«»w^-8 a^ittK^snftsnfcfc 

UTfe, ±MLfc<fc?fc:^P>y h^x>y^#l 7tf* 
20 iy*#fcLT«£U *V3#faW«#8 aOPsK-F 
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